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anatomic course in the forearm. The anomaly we have described has
not been previously reported. The closest description is by Funk and
colleagues4 of a rare anomaly arising from a distal division of the bra-
chial artery into the ulnar andRAarteries under the pronator teresmus-
cle with the RA pedicle assuming its normal position in the distal
forearm through the pronator teresmuscle. In our case, the venae com-
itantes had a normal anatomic course above the pronator teres. TheRA
in its aberrant course was not accompanied by the venae comitantes.
The development of a congenital anomaly, such as a high-origin
RA, has been attributed to an arrest in stage V of upper limb vascular
development (embryos of 23 mm C-R length).5 The proximal venae
comitantes pedicle with the band may represent a developmental re-
gression of the proximal part of the RA.5 As reported by Funk and
colleagues,4 we believed that this anomaly would not be identifiable
on routine preoperative examination of the forearm. Other forearm
arterial anomalies have been described that are associated with
hand vascular anomalies.2,5
Conclusions
A knowledge of the major arterial variation of the upper arm should
be consider essential for anyone involved in harvesting of RA con-
duits to help avoid unnecessary difficulties or complications.
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tent graft placement under direct vision has previously
been described during surgical repair of type A aortic dis-
section to manage further entry flaps or dissection of the
descending aorta.1,2 In these series, stents are deployed
in an antegrade fashion with the aim of inducing thrombosis of
the false lumen and pre-empting possible future complications
that may arise from residual type B dissection. Kubota, Endo, and
Sudo3 have described techniques to facilitate the insertion of stents
in this manner and make it safer.
We describe the use of retrograde open stent graft placement as
a rescue procedure to control significant suture line hemorrhage after
open repair of a descending aortic dissection.
Clinical Summary
A 29-year-old man with Marfan syndrome who had undergone aor-
tic root replacement with a Freestyle prosthesis (Medtronic, Inc,
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previously at another hospital arrived at our emergency department
with right hypochondrial pain. Computed tomographic (CT) scans
showed a 9-cm infrarenal abdominal aortic aneurysm (AAA) and
a 5-cm descending thoracic aorta.
The patient underwent laparotomy, which revealed a ruptured
juxtarenal AAA.
A significant pectus deformity associated with Marfan syndrome
made it impossible to access the supraceliac aorta. Zenith stents
(Cook Inc, Bloomington, Ind) were, therefore, deployed to cover
the AAA, both iliac arteries, and the left renal artery.
After this, the patient made satisfactory progress. However, CT
scans a week after the operation showed a type I endoleak and
a new dissection in the descending aorta. The dissection extended
from the level of the pulmonary trunk to just above the previously
inserted abdominal stent graft. The diameter of the descending aorta
was 5.3 cm and was noted to have an acute ‘‘U-bend’’ just above the
diaphragm, rendering endovascular repair difficult. The endoleak
was managed with a Palmaz stent (Johnson & Johnson Interven-
tional Systems, Warren, NJ) inserted via the brachial approach,
and the dissection of the descending aorta was managed medically.
The size of the descending aorta remained stable and the patient was
discharged home.
He returned a month after discharge with back pain. CT scans at
this point showed progressive expansion of the descending aorta to
6.5 cm associated with a moderate-sized left pleural effusion and
a proximal intramural hematoma (Figure 1). Considering these
new findings, we proceeded with open repair of the descending
aorta.ne 2008
Brief CommunicationsSurgery was performed with cerebral spinal fluid drainage, fem-
orofemoral bypass, cooling to 32C, and a left posterolateral thora-
cotomy. During the initial open operation, only the proximal aorta
had been replaced. Therefore, consideration was not given to
a graft-to-graft anastomosis. The distal arch and the proximal and
distal descending aorta were mobilized, and the proximal and distal
descending aorta was clamped. The descending aorta was excised
and replaced with a 30-mm Dacron graft with Teflon strips to but-
tress the suture lines. Aortic tissue was particularly fragile in the
proximal dissected descending aorta and was associated with persis-
tent and significant bleeding around the suture line. Despite pro-
longed attempts at obtaining hemostasis, this could not be
managed satisfactorily.
At this point, we believed that repeating the proximal anastomo-
sis through such fragile tissue would not guarantee a secure suture
line. We therefore opted to reinforce our existing suture line with
an endovascular stent placed under direct vision.
A purse string was made in the Dacron graft (neoaorta). The de-
scending neoaorta was partially occluded with a side-clamp and a 40
3 15-mm Tag Stent (W. L. Gore & Associates, Inc, Flagstaff, Ariz)
was inserted via an incision in the purse string. The stent was guided
to cross the proximal suture line (distal to the left subclavian artery)
using a combination of direct vision, manual palpation, and transe-
sophageal echocardiographic guidance, and then deployed. There
was an almost immediate improvement in bleeding, allowing satis-
factory hemostasis and chest closure.
Figure 1. CT scan showing ascending aortic dissection and intra-
mural hematoma.The Journal of ThorThe patient made a satisfactory recovery in the early postopera-
tive period. He had signs of a brain stem stroke a week after the op-
eration, which completely resolved spontaneously, and was
discharged home 2 weeks later. A CT scan before discharge showed
a well-positioned stent (Figure 2). Subsequent scans have excluded
the possibility of an endoleak. The patient will be monitored, partic-
ularly for the distal part of the aorta.
Discussion
During repair of type A dissection, stenting of the descending aorta
has been advocated to avoid possible long-term sequelae of residual
dissection,1,2 although the absolute need and benefit of managing
the descending aorta in this situation is unclear.4 We have applied
this technology in a different but not uncommon surgical situation,
namely, that of a difficult bleeding point in the context of poor sur-
gical tissues. This technique is not a substitute for precise surgical
suturing, but we found it to be helpful in a situation with uncontrol-
lable bleeding in the presence of fragile tissues.
This case also highlights the importance of eliminating as much
aortic tissue as possible at the time of original treatment in patients
with Marfan syndrome to avoid future multiple and high-risk inter-
ventions.
Figure 2. CTscan after surgery showing Dacron graft replacement
with the stent within the graft.acic and Cardiovascular Surgery c Volume 135, Number 6 1391
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everal recent comparative studies1-5 of endovascular
(EVR) versus open repair (OR) for blunt thoracic aortic in-
jury (BTAI) suggest that EVRmay be associated with a re-
duction in mortality. Such comparisons are, however,
hampered by the small number of cases, owing to the relative rarity
of this condition.4 Therefore, the appropriate role of EVR for BTAI
remains unclear. We performed a meta-analysis of all comparative
studies of EVR versus OR for BTAI to date.
Materials and Methods
All comparative studies of EVR versus OR for BTAI were identified
by a 2-level search strategy. First, a public domain database (MED-
LINE) was searched using a Web-based search engine (PubMed).
Second, relevant studies were identified through a manual search
of secondary sources including references of initially identified arti-
cles and a search of reviews and commentaries. The MEDLINE da-
tabase was searched from January 1966 to December 2007. MeSH
keywords included ‘‘Aortic Rupture,’’ ‘‘Aorta,’’ ‘‘Wounds and In-
juries,’’ ‘‘Aortic Aneurysm, Thoracic,’’ ‘‘Stents,’’ and ‘‘Comparative
Study.’’ Studies considered for inclusion met the following criteria:
the design was a comparative study of EVR versus OR; the study
population was patients with BTAI; and main outcomes included
mortality. Data regarding detailed inclusion criteria and mortality
were abstracted (as available) from each individual study. For each
study, data regarding mortality in both the EVR and OR groups
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were used to generate odds ratios and 95% confidence intervals
(CIs). Study-specific estimates were combined using inverse vari-
ance-weighted averages of logarithmic odds ratios in a random-ef-
fects model. Between-study heterogeneity was analyzed by
standard c2 tests. Sensitivity analyses were performed to assess the
contribution of each study to the pooled estimate by excluding indi-
vidual studies one at a time and recalculating the pooled odds ratio
estimates for the remaining studies. Publication bias was assessed
graphically by a funnel plot and mathematically by an adjusted
rank–correlation test.
Results
Our search identified 17 retrospective nonrandomized comparative
studies1-5,E1-E12 of EVR versus OR for BTAI. The baseline
patient characteristics are summarized in Table 1. In
111-5,E3,E4,E7,E8,E11,E12 of the 17 studies, the EVR and OR groups
had similar preoperative variables including the injury severity
score. Fifteen of the 17 individual studies demonstrated a statistically
nonsignificant benefit of EVR over OR for mortality, whereas only
one studyE10 demonstrated a statistically nonsignificant mortality re-
duction with OR over EVR. Pooled analysis of all the 17 studies
(representing 565 patients) demonstrated a statistically significant
57% reduction in mortality with EVR relative to OR (8.1% in the
EVR group vs 20.8% in the OR group; odds ratio, 0.43; 95% CI,
0.25–0.76; P , .01) (Figure 1, upper panel). There was neither
study heterogeneity of results (P 5 .96) nor evidence of significant
publication bias (P 5 .32). To assess the impact of qualitative het-
erogeneity in study design and patient selection on the pooled effect
estimate, we performed several sensitivity analyses. In general, ex-
clusion of any single study from the analysis did not substantively
alter the overall result of our analysis. Additionally, when data
from the 11 studies1-5,E3,E4,E7,E8,E11,E12 with similar preoperative
variables in both groups were pooled (N 5 393), EVR was associ-
ated with a 62% reduction in mortality relative to OR that remained
statistically significant (7.5% vs 24.1%; odds ratio, 0.38; 95% CI,
0.20–0.73; P , .01) (Figure 1, lower panel). There was neither
study heterogeneity of results (P 5 .91) nor evidence of significant
publication bias (P 5 .24).
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